The training-related modulation in effective connectivity between regions was 48 modelled at the group level with Dynamic Causal Modelling. 49 iReadMore training improved participants' reading accuracy by an average of 8.4% 50 (range: -2.77 to 31.66) while accuracy for untrained words was stable. Training 51 increased regional sensitivity in bilateral frontal and occipital regions, and 52 strengthened feedforward connections within the left hemisphere. Our data suggests 53 that iReadMore training in these patients modulates lower-order visual 54 representations, as opposed to higher-order, more abstract ones, in order to improve 55 word reading accuracy. 56
Introduction

69
Central alexia (CA; also known as Alexia with agraphia (Dejerine, 1891) ) is a reading 70 disorder that occurs within the context of a generalised language disorder (aphasia). 71
Patients with CA find reading slow and effortful and make frequent errors (Leff and The following inclusion criteria were used: i) left-hemisphere middle cerebral artery 154 stroke with at least partial sparing of left IFG; ii) greater than 12 months post-stroke; 155
iii) dominant English language use in activities of daily living; and iv) CA, 156 operationalized as impaired word reading (CAT word reading T-score <61) and 157 impaired spoken language (CAT naming <63 or picture description <61). Screening 158 and diagnoses were conducted historically in a clinical setting (data available on 159 request from authors), but additional baseline tests (as described in Woodhead et 160 al., 2018) were performed at the start of the trial, including CAT Naming, non-word 161 reading and word reading (Table 1) . 162 Exclusion criteria included: i) premorbid history of neurological or psychiatric illness; 163 ii) history of developmental language disorder; iii) severe spoken output deficit and 164 /or speech apraxia (CAT repetition <44); iv) seizures in the past 12 months; v) 165 contraindications to MRI scanning; and vi) extensive damage to left IFG. 166
Participants were classified as having phonological (n=13), deep (n=9) or surface 167 dyslexia (n=1) according to the pattern of word and non-word reading performance at 168 baseline, using criteria described by Whitworth et al., 2014 (for further details, see 169
Woodhead et al., 2018). The low proportion of patients with surface dyslexia is 170 consistent with an opportunity sample of stroke patients described by Brookshire et 171 al. (2014) . 172
The participant information sheet was provided in written and auditory forms. participant, the M170 peak was identified in a semi-automated fashion using the 292 average power of all trained and untrained word trials, in a time window 0-300 msec. 293
The sensor data at the subject-specifically identified M170 peak was used for the 294 VB-ECD dipole modelling. The M170 peak was reliably present in all subjects and is 295 known to represent orthographic processing (Tarkiainen, 1999; Marinkovic et al., ventral occipital temporal regions (vOT; ± 44 -58 -15) and inferior frontal gyrus (IFG; 303 ± 48 28 0) best fit the M170 peak for word reading in healthy controls. 304
Source solutions were free to move to any location. Therefore, the following 305 restrictions were placed on the VB-ECD outputs: source locations must be 1) within 306 the anatomically defined regions of interest, 2) greater than 2cm from adjacent 307 sources 3) outside of the lesion. The solution with the greatest negative free-energy 308 (i.e. that best fitted the data) that met the above criteria was selected to be used in 309 the DCM estimations. and thus can also have an inhibitory or excitatory influence on the target region. 326
Self-connections are also modelled within the DCM. These quantify the maximal 327 amplitude of the post-synaptic response in each cell population in that region (Kiebel 328 et al., 2007) . These maximal responses are modulated by gain parameters. Gain 329 parameters greater than one increase the maximal response that can be elicited 330 from a neuronal region. As such, the gain parameters are a measure of a region's 331 sensitivity to an input. 332 iReadMore training improved participants' word reading accuracy for trained items 333
only. The aim of the DCM analysis was to identify connection strengths that were 334 significantly modulated by iReadMore training for these trained words, over and 335 above any test-retest effects observed for untrained items. The data used for the 336 DCM analysis were the evoked responses to trained and untrained words presented 337 before and after therapy (Tr_Before; Un_Before; Tr_After; Un_After). We were 338 interested in how therapy affected the early stages of word processing, so activity in 339 the 0-300 ms time window was modelled. The sensory inputs to the model were 340 Table 2 displays the posterior mean and exceedance probability for connections that 460 showed significant therapy effects; i.e. that were significantly modulated in Matrix B1 461 (Tr_Before vs Tr_After) but this modulation was significantly different to that in Matrix 462 B2 (Un_Before vs Tr_After). Eight connections were significantly stronger after 463 therapy than before, and five were significantly weaker (see Figure 5) . 464 
Stronger connections for trained words after therapy
